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approach to the discontinuity is depicted as a simple ladder. As a result of this insight, the second explorer traverses the space more quickly and efficiently, and as shown in Figure   2 , is even capable of identifying solutions that a more conservative thinker might miss.
It's worth noting that each of the explorers depicted in Figure 2 acts in an entirely rational manner. Each is an intelligent explorer that reaches a viable goal using a wellinformed search process. However, only one of these explorers -the nimbler, barefooted one -deserves to be considered creative, for only this explorer engages with the conceptual space to identify a novel or unconventional route to the goal. We whimsically represent this thinker's creative approach to the discontinuity in the space with a ladder, in part to suggest that this new route remains in place for future explorers. Those who follow in this explorer's creative footsteps will find a shorter path to the goal, but successive uses of this shortcut diminish its status as a creative insight. With continuous use, the ladder may even become an integral feature of the space, every bit a fixture as the discontinuity itself. We'll return to the mathematical qualities of this discontinuity later, when we consider its subversive role in the workings of narrative jokes.
For now, why should we care what computationalists think? The computational approach is reductive, to be sure, but it is the best approach we have for cutting through the mythology that pervades our thinking about creativity. Though readers and listeners (the consumers) must engage with speakers and writers (the producers) in the construction of creative meanings, the producer and consumer play very different roles under very different computational conditions when engaging in a creative act.
collectively exert a coherent influence on the choice of conceptual and linguistic pathways that are explored by the creative producer.
The key to cooperation lies in viewing constraints as soft preferences rather than hard demands. In this way, conflicting constraints can avoid deadlock by nudging the producer's exploratory processes toward those paths of least resistance where the smallest number of constraints are violated. Such a view of creativity -which can aptly be described as the "constraints welcome!" view -has been championed by Douglas Hofstadter, a physicist turned cognitive (and computer) scientist who argues that the interaction of competing pressures and constraints is the means by which creativity produces such diverse and unexpected results 8 . Robert Frost compared the disorientating lack of formal constraints when writing free verse to playing tennis with the net down 9 , while Orson Welles once described the absence of constraints as "the enemy of art" 10 .
Hofstadter would surely agree; he has argued, from a literary and a computational perspective, that the interlocking constraints of metre and rhyme allow both humans and computers to more effectively navigate the space of creative poetic expression 11 .
Constraints are a necessary part of any satisfying challenge, and though they may often seem a nuisance, in creativity they are a blessing: not only do they help us negotiate immense search spaces, they can make the results of our explorations seem rich with secondary meanings, clever resonances and semantic tension.
When solving a problem, it is reassuring to have a time-tested plan of attack as well as an agreed definition of what constitutes a good or even optimal solution. Nonetheless, exploration of a complex search space can be a divergent process, much like beheading a Hydra: each head we cut off may lead the beast to grow several more in its place. Should we choose not to embrace this divergence, we can instead attempt to constrain it, by pursuing a divide-and-conquer strategy that successively narrows the search space and forces the search to converge toward a single possible solution. of slippage plays an important role in the production of any creative variation. When we replace "dies" with "dries" or "love" with "paint" in "Love Never Dies", or "witness"
with "apostle" in "witness protection program", we are engaging in slippage at a phrasal level. These replacements are not arbitrary, but governed by an intuitive sense of what can be substituted with what. In Hofstadter's terminology, the space of slippage possibilities can be captured by a SlipNet, a network of terms and ideas in which those that have the potential to slip into one another are explicitly connected by weighted links.
So a mastery of slippage allows for a mastery of creative variation. In general, one idea can slip into another to the extent that both are similar, while two words can slip into each another if both denote SlipNet-related ideas. Some slips have more semantic support than others, as reflected in the observation that witnesses and apostles are more similar to each other than hands are to wings or burqas are to sunglasses. But semantic similarity alone is no guarantee of slippage potential, and for slippage to work gracefully, we should intuitively feel that one word or idea can sensibly by compared and contrasted to the other. Burqas and sunglasses are both items of clothing; witnesses and apostles are different kinds of informer; hands and feet are each a kind of body part; and so on. In a good pun, a rare thing indeed, the slippage of one word into another is based on phonetic and semantic similarity, or is motivated by strong conceptual grounds (as in Paint Never Dries and the biggest economy, contributing 12% of the nation's GDP. We see here two acts of creative slippage: governors are like presidents at the state level, so "president" can slip into "governor" and vice versa with little semantic resistance; and California is a microcosm of the US, and can accurately be described as "12% of the US" (or "12% of Us" if you are American). This slippage allows us to stretch the elastic half-way, to the point at which the most optimal innovation is produced. Because Arnold is governor of California, he is also -with a generous pull on the elastic -"President of 12% of the US".
Creativity is a restless patient that vigorously resists the straitjacket of formal definition, especially the one-size-fits-all variety. The most that any formal perspective can do for us is shed light on just one aspect of this multi-faceted phenomenon. J.P.
Guilford was right to emphasize the importance of divergent production in creativity, and the need to reward both fluency (the ability to generate many different ideas) and 
Departing From The Script: Tell Me A (Slightly Different) Story
Improvisational comedy, or "improv", bills itself as the kind of live comedy event that throws away the script. Rather than following a pre-scripted course, improv comedians ask the audience to suggest their own topics and themes for spontaneous play-acting. In fact, even though the audience appears to calls the shots, improvisational comedy remains utterly dependent on scripts; not the stage scripts written by professional humorists and
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14 gag-writers, but the routine scripts that we all follow in our everyday lives. Most topics suggested by the audience, such as "going to the dentist" or "ordering dinner in a snooty
French restaurant", are evocations of familiar scripts that the improv troupe should play out with a humorous twist. So the humour of improv is only superficially script-free.
Deep down, it relies on the creative variation of scripts that are so well-known that noone has ever bothered to write them down or give them a name.
Are these everyday routines really scripts? Most cognitive scientists think so, at least in an abstract sense. For them, a "semantic script" is a schematic mental structure that captures our shared experience of a stereotypical routine, by binding together information about its typical setting and participants, as well as the expected sequence of actions and their effects. The term "script" was popularized in the 1970s by Roger Schank and Robert
, influential AI researchers who viewed scripts as clumps of common-sense knowledge that one needs to really understand natural language. They argued that neither a computer nor a human can make sense of a story about, say, going to a restaurant,
unless it knows what usually happens when a typical person goes to a typical restaurant.
Without a restaurant script, an ill-informed observer could not, for instance, infer that a diner enjoys a meal from the fact that the waitress receives a large tip, or infer that a diner dislikes a meal from the refusal to leave any tip at all, or a refusal to even to pay the bill.
A novel experience prompts us to either learn a new script or revise an existing one. But sometimes we get it wrong, and find ourselves triggering a script that merely seems appropriate, but which is actually truly and deeply inappropriate to a given setting.
This happens all the time whenever we read whodunnit novels with devious twists, or watch movies by artful directors who trick us into jumping to the wrong conclusions. But this tendency to apply a script before we know for sure that it apt is most often exploited by jokes, which delight in tricking us into applying the wrong script to a narrative. The moment of truth arrives with the punchline, which reveals our folly and playfully punishes us for our rush to judgment. Consider what is undoubtedly the most analyzed joke in the humour literature, as brought to us by the humor theorist and computer scientist Victor Raskin. It concerns a young man who pays a visit to the doctor's office.
With a low bronchial whisper, the man asks the doctor's pretty young wife "is the doctor , yet it's hard to see much in the way of absurdity here. Recall, however, Kakuzo Okakura's claim that the most successful art engages and draws in the audience, making the viewer complicit in the resulting work.
This joke is certainly no masterpiece, but the same principles of engagement and complicity apply as much to jokes as they do to paintings or poems. By hinting at the possibility of immoral behaviour, and fuelling the reader's lewd suspicions, the joke succeeds in making the reader complicit in the conduct of an illicit affair. In other words, the joke offers a knowing wink and a smile to those of us with dirty minds. original. In the words of Giora and Hanks, Putin has given us an optimal innovation, a novel exploitation on a familiar quotation that packages its own unique meaning into a form that has already proven its comedic value.
Creating A Fuss On The Road More Traveled
When given very few lines to speak, it can be hard for an actor to make a memorable notes that "an insurgent wouldn't waste resources building, placing and watching over an IED that had little chance of success". Insurgents target choke points because they are highly vulnerable to the application of a small but unexpected force. Indeed, the tighter the choke point, the less force that is needed to achieve a devastating effect. So, though
Shakespeare offers Seyton a most meagre role, his fifth and final line is a significant choke point in the narrative of Macbeth, and it is in this line that the disgruntled actor can lay his trap. With the unstoppable dramatic force of the play barreling through this point of the narrative, it only takes a little well-timed pressure to derail the whole show.
Most well-crafted jokes in the script-switching tradition are deliberately constructed around a similar choke point in the narrative, a point where maximum surprise can be achieved with a minimum of effort. For once a listener triggers the wrong script and becomes fully committed to a certain avenue of interpretation, it takes just a little force from an "appropriate incongruity" or an "accurately improper move" to stop the listener's advance with a sucker-punch of a punchline. So while joke tellers and joke listeners navigate the same conceptual space, only one has a map. The teller, who already knows the ending to the joke, understands the space intimately, while the listener, who may have no specific knowledge of the terrain, must use more general common-sense knowledge of the world as a guide. This, of course, turns out to be a mistake, for the most obvious route to the goal is not a viable route at all. As shown in Figure 5 , and in a subversive switch to the roles depicted in Figure 3 , it is the knowledgeable joke-teller (depicted as the more nimble, barefoot explorer) who takes the circuitous route through the conceptual space.
The discontinuity is not a short-cut, but a logical trap, into which an unsuspecting listener (the plodding, heavy-shoed explorer of Figure 5 ) awkwardly falls. You could say that the discontinuity at the heart of a joke proves to be a catastrophe for a naïve explorer, in logical terms at least, while the joke-teller glides smoothly around this pitfall. And in mathematical terms you would be right. The kinked surface depicted in In mathematical terms, the perceived incongruity of a joke corresponds to a sudden discontinuity in conceptual space. An unthinking listener who plows through the space on the basis of conventions, expectations and habitual readings will need very little pressure to be tipped over into the chasm of the discontinuity. Just as the tightest choke points need the least force to achieve a dramatic effect, the merest incongruity in a punchline 
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Déjà Vu All Over Again
Of course, there is a much simpler and altogether more obvious way of up-ending the meaning of a text. It's called negation -we simply add "not" to any phrase whose meaning we want to invert. Negation may be the most obvious way to achieve this effect, but it is hardly the most creative, even if teenagers still think it clever to place negation markers at the very end of a statement as a sarcastic signal of displeasure. In language, teenagers may be the ultimate insurgents, but the sentence-trailing "Not!" is a crude IED that is lacking in surprise and is easily neutralized. Nonetheless, teenagers do plant their little sarcasm bombs in the right place. An unexpected variation at the end of an utterance has maximal surprise value, leading an audience down the garden path toward an interpretation that is never realized. Likewise, an unexpected deviation from a familiar But this music is called The Blues for a reason, and most AAB verses are not humorous and joke-like. It takes more than a surprising divergence from A to B to make AAB funny. Humour theorists insist that B must seem incongruous when following A, yet be resolvable as meaningful and appropriate in its relation to A. The above AAB verse can thus be understood as a humorous script variation in the mould of the GTVH. Though we trigger the familiar script of failed romance, we later realize that the singer does not pine for his lover, but for the lover's new partner, not because he misses the comforts of a steady romance, but because he misses the convenience of regular garbage collection.
When used as a rhetorical strategy, the AAB pattern allows a speaker to gain some positive momentum in the run up to a negative put-down, at which point a killer B punch or a trio of nuns, hookers, husbands or some other stock characters, in which two of the three act somewhat predictably while the zany actions of the third provide the humorous departure. But there are many more jokes that do not rely on explicit repetition. Yet these jokes might still be said to obey an (AA)B pattern if prior familiarity with A and a superficial similarity between A and B causes the AA lead-in to be tacitly assumed. This implicitness is also a factor in the creative variation of familiar phrases, but even this kind of variation can benefit from the use of explicit AAB repetition. The AAB pattern gives an audience the opportunity to compare and contrast a novel variation to its more familiar norm, so that the meaning of any substitutions can be fully appreciated. Moreover, the explicit use of repetition in an AB or AAB pattern can make the relationship between variation and norm all the more apparent, as in the following triad:
When in Rome, do as the Romans do.
When in Athens, do as the Greeks do.
When in Paris, do as the Germans do.
The A-script here is the standard "when in a city, do as the locals do". The B-script is altogether more subversive, "when in a conquered city, do as its military occupiers do".
The explicit AA repetition and B divergence is not strictly needed here, since the first A is a cliché through and through. Nonetheless, the repetition does remind the audience of some received wisdom in need of a cheeky make-over. It may be appropriate to act like a true local, but who wouldn't prefer the freedom to act like a debauched invader instead?
The final B line of the above triad subverts the A cliché that spawned it, but many variations simply clone a convenient norm to lend it a modicum of freshness and contextual fit. For instance, the "When in Athens" variation in the second line is more an attempt to localize the familiar "Roman" norm than to wring any humour from it, since it adds little but contextual detail to the original, and fails to generate any kind of nonobvious incongruity, semantic tension, or surprise. We'll return to the topic of lazy variation in chapter seven, where we'll discover why linguists use the intriguing label "snowclones" for these rather obvious forms.
Appropriately Improper
The sociologist Erving Goffman coined the phrase "accurately improper move" to describe how the charades that shape our day-to-day social interactions -what Goffman called "expression games" -can be deliberately undermined with a creative action that is, at once, improper inside the charade, but sensible and proper when viewed from outside. "Devising a phrase or sentence that is 'accurately improper' in this sense would seem to be a formidable task. One must first hit upon an important commonly held assumption, then exactly counter it with an equally plausible assumption"
Ironically, if Scheff is right, the key to devising a creative and "accurately improper"
insight is an ability to recognize, and duly hit upon, "an important commonly-held assumption". In language, the names we give to these widely-accepted truisms are also commonly perceived as antonyms for creativity itself: the cliché and the stereotype.
In our received wisdom, clichés are never bubbling or energetic, fresh-faced or innovative, surprising or clever; rather, the poor devils are inevitably flyblown, dust- , with cliché-clichés such as "flyblown", "stale" and "limp"). The A of the AAB pattern is every bit as important as the B, but is condemned to play a largely unsung or misunderstood role in the workings of creative variation.
Nonetheless, clichés and stereotypes have a fundamental role to play in linguistic creativity, and so we shall do our best to redress the imbalance in the next chapter. 
Notes and Further Reading
